Enzyme Inhibitors by Hochkoeppler, Alejandro
Prof. Alejandro Hochkoeppler 
Department of Pharmaceutical Sciences and Biotechnology 
University of Bologna 
E-mail: a.hochkoeppler@unibo.it 
ENZYME INHIBITORS 
ENZYME INHIBITORS 
COMPETITIVE INHIBITION 
Substrate and inhibitor are both bound 
by the active site of the enzyme. 
The inhibitor  competes with  substrate 
for the enzyme’s active site. 
•  The structures of Substrate (S) and Inhibitor (I) are similar 
•  In the presence of an excess of S, Vmax should not change 
•  Efficient Inhibitors feature a very low dissociation constant  
Michaelis-Menten model: how do change kinetic parameters? 
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Km: dissociation constant of ES 
KI:dissociation constant of EI  
The EI complex can dissociate 
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•  Vmax is not affected by the Inhibitor 
•  The value of Km increases in the presence of Inhibitor 
How does behave the Lineweaver-Burk plot? 
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Km increases, Vmax unaltered 
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Substrate (blue) binds to the active site 
Inhibitor (pink) is bound by another site 
NONCOMPETITIVE INHIBITION 
•  The structures of Substrate (S) and Inhibitor (I) are not necessarily similar 
•  Km should not change 
•  Vmax is affected by the Inhibitor 
•  Efficient Inhibitors feature: low dissociation constant, strong effect on E active site  
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The Inhibitor can bind to E or to ES 
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•  Km is not affected by the Inhibitor 
•  The value of Vmax decreases in the presence of Inhibitor 
•  When KI ≠ KSI the kinetics is more complex 
How does behave the Lineweaver-Burk plot? 
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Vmax decreases, Km unaltered 
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•  The Inhibitor binds to ES 
•  The Inhibitor does not bind to E 
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Both Km and Vmax are affected by the Inhibitor 
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Lactose 
ONPGal 
•  Lactose is a competitive Inhibitor of ONPGal 
•  Maltose is a noncompetitive Inhibitor of ONPGal 
•  Glucose is a uncompetitive Inhibitor of ONPGal 
Deschavanne et al., 1978, J. Biol. Chem., 253: 833-837 
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